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An Ocean of Opportunity 


4 pics LARGEST and wealthiest city of the Western World needs 

a great Aquarium. Its absence represents a serious void in 
the recreational and educational facilities of New York. Our 
Society is the fore-ordained medium through whose efforts, in 
partnership’ with the City government, this new project can be 
brought into existence. Consequently it is our purpose to do 
everything within our power to accomplish this. 

The history of our Society has been that of endeavoring to 
provide a better understanding of the living things of the world. 
Now, at the mid-century, this present great opportunity lies 
before us. We can be conscious of the fact that the trend of 
modern society is to become urbanized and consequently to be 
removed from the mysteries and wonders of nature. We need to 
recognize that many, many people, living in these days of mod- 
ern civilization, are deprived of contact with the natural world 
around us. Yet the yearning of the individual for this other 
world is undiminished. 

To meet that very real need is no easy task. Our part of the 
total cost of construction and opening expenses of a new 
Aquarium is $5,000,000. In this connection, it might be ob- 
served that money, like everything else, is relative. Each year 
equally great or even greater sums are invested in other types 
of public-serving institutions, all of which are valuable but none 
of which is unique in the sense that, while we have great 
museums, hospitals and universities, they do not parallel the 
highly individual values of an aquarium. 

Working together, one and all, we can fulfill this further 
purpose, which can become another epic in the history of our 


Society. 


Divahite Osborn 


THE TIMELESS TUATARA 


By JAMES A. OLIVER 


F WE COULD BORROW a time machine from 
some modern genius of the comic-strip 
world, it would be an exciting experience 

to travel backward through the millions of years 
of earth history. ‘Those of us who are interested 
only in human history would not have to make 
a very long trip to cover the full span of man’s 
relatively brief age. As measured on the geologi- 
cal time scale of earth history, he is a mere up- 
start compared with many other forms of life 
and this trip would require only one million years 
in time. 

Those of us with biological interests who 
would like to travel farther back into the history 
of the earth would have to take along a paleontol- 
ogist (student of fossil animals) to identify the 
unfamiliar, often bizarre, forms of life that we 
might see. As we go farther back in time we 
encounter fewer animals that are familiar to us 
and more that are strange in appearance. If we 
were to take a really long trip of this sort with 
our paleontologist guide, we would find that the 
various periods of earth history are characterized 
by differences in the relative numbers, as well as 
the types, of animals in the major groups. In the 
long years from the present to about seventy mil- 
lion years ago, we find that mammals are the 
dominant vertebrate animals living on the land. 
Some of these look familiar to us, but many look 
strangely unlike any mammals living today. 


As we start on this trip we might see such 
familiar forms as the horse, the camel and the 
elephant, but as we go farther along it is neces- 
sary for our guide to name more and more of the 
animals that we see. We are astounded to see 
what the ancestors of our horse, camel and ele- 
phant look like as we approach the early part of 
this age. Without the assurances of our paleontol- 
ogist, we surely would not recogize them as havy- 
ing any relation to our modern forms. Because 
of the predominance of mammals at this time, 
the paleontologist refers to this as the Cenozoic 
Era or the Age of Mammals. Other forms of 
vertebrate life, such as birds, reptiles and am- 
phibians, are present but these do not compare 
with the mammals in variety or numbers. 

Continuing on our journey back through the 
years we pass from the Age of Mammals into the 
Age of Reptiles. This period of time marks a 
point in earth history when reptiles are the 
dominant forms of life on the land. The Age of 
Reptiles, or the Mesozoic Era as the paleontologist 
calls it, begins almost 200 million years ago and 
ends about 70 million years ago. During its span 
of over 120 million years, reptiles as a group are 
the flourishing forms of animal life. Many 
are of such size and peculiar shape that 
they challenge our credulity. 

The living reptiles of our own time are 
but a small remnant of the host that lived 
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during the Plecozau Era. Today we have only 


four main lines of reptile life, whereas during 
the Age of Reptiles some fifteen different lines are 
known. Some forms are small and not too unlike 
our living reptiles in outward appearance. Others 
are completely unlike anything we see today in 
the Zoological Park’s Reptile House. Thus we 
might see large flying Pterosaurs, some of which 
have a wing: spread of up to twenty-seven feet; 
streamlined, fishlike Ichthyosaurs; odd-looking 
Plesiosaurs that have been described as “a snake 
strung through the body of a turtle;” and a vast 
array of dinosaurs, varying from small lizardlike 
forms to the plated, spiked-tailed Stegosaurs, the 
three-horned Ceratopsians, the carnivorous Thera- 
pods, including giants of fifty feet in length that 
are the largest meat-eating animals that have ever 
lived on land, and the long-necked, long-tailed, 
Sauropods seventy to eighty feet long. 

The Mesozoic Era is subdivided by the geolo- 
gist into three time periods—the Triassic from ap- 
_ proximately 190 to 155 million years ago, the 
Jurassic from about 155 to 120 million years ago, 
and the Cretaceous from around 120 to 70 mil- 
lion years ago. The Cretaceous Period is the time 
at which the reptiles reached their zenith, both 
in variety of types and in maximum size attained. 
At the beginning of the Age of Reptiles, in the 
Triassic Period, most of the reptiles were of small 
to moderate size and many looked superficially 
much like some of our present day lizards. How- 
ever, we would see no true lizards, or snakes 
either, at the beginning of the Age of Reptiles. 

One of the groups of small, lizardlike reptiles 
that we might see at the beginning of the 
Mesozoic includes the members of the Order 


Rhyncocephalia, or “Beak-heads,” so-called be- 
cause of the overhanging, beaklike construction 
at the front of the upper jaw. Some of the Beak- 
heads are only five inches in length and appear 
so much like lizards that we would have to ex- 
amine their internal skeletal structure to be sure 
that they are not lizards. The paleontologist tells 
us that this group of reptiles attained its peak of 
differentiation early in the Age of Reptiles and 
experienced a progressive decrease from the 
Triassic to the Cretaceous. Thus they reached 
their prime and were dwindling away before the 
majority of reptile lines came into prominence. 
One of the puzzling problems with which the 
paleontologist concerns himself is the strange dis- 
appearance of so many of the impressive lines of 
reptilian development about 70 million years ago 
at the end of the Mesozoic Era. Many unanswer- 
able questions arise when one contemplates the 
history of the reptiles. Of the fifteen or more 
different reptilian lines that existed during the 
Age of Reptiles, only four are now living. Why 
did some of these lines survive and others die 
out? What caused the disappearance of so many 
of the reptiles at about the same time? These 
and many other questions relate to the great 
reptiles of the Mesozoic. We do not know the 
answers to these questions, but it is fascinating 
to study the variation in the group in past ages, 
and a trip similar to the one we have contem- 
plated would indeed be an exciting experience. 


From its vantage point as a living reptile, a 
Tuatara looks back more than 100 million years 
to the time when reptiles flourished and some 
15 different lines of development were extant. 


But since such a trip is pure fantasy, we must 
be satisfied to read books that describe the ani- 
mals of the different geological ages, or better 
still, to visit a large natural history museum and 
view the remains and reconstructions of some of 
the fascinating life of the past. For those of us 
who are fortunate enough to do so, a trip to the 
museum is the nearest thing to an actual journey 
into the past that we can have — to see the actual 
remains of past life and hence to know that such 
things did exist. As the student of human history 
is delighted at seeing a Mayan figurine, a vase 
from Pompei, or an early American musket, so the 
student of biology is eagerly interested to see the 
fossil remains of animal types that are no longer 
living. 

The paleontologist, through his detailed study 
of these remains, is able to infer a great deal 
about the characters and ways of past life. In the 
case of the backboned or vertebrate animals, the 
fossil remains consist primarily of the hard bony 
structures, the skeleton. Occasionally some scale 
prints, claws, horns or hard armor structures pro- 
vide additional detail, but he must deduce a 
great deal from careful examination of the skele- 
ton alone. His knowledge of past forms is com- 
plemented by the comparisons that he can make 
with the structure and habits of living forms. 

Dr. Edwin H. Colbert, Curator of Fossil Rep- 
tiles and Amphibians of the American Museum 
of Natural History and author of “The Dinosaur 
Book,” has generously supplied information 
about the fossil Beak-heads. From his studies of 
the fossil record, Dr. Colbert finds that at the 
beginning of the Age of Reptiles, during the 
Triassic Period, there were some twenty-one dif- 
ferent genera in the Order Rhyncocephalia. 
These occurred in Africa, Asia, Europe, North 
America and South America. In the Jurassic Pe- 
riod the number of known genera had dwindled 
to eight, living in Europe and North America. 
In the last period of the Mesozoic, the Cretaceous, 
when most reptile lines were reaching their peak, 
there is but a single known fossil genus of Beak- 
heads. From the end of the Cretaceous to the 
present time there is not a single fossil form 
known. Yet the order did not become extinct, 
for a single member remains in the island sanctu- 
ary of New Zealand, the sole survivor of a group 
that was old when the dinosaurs were young. 
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This relic of the Mesozoic Era is the Tuatara, 
a lizardlike reptile of modest proportions and 
appearance. It is known by the scientific name of 
Sphenodon punctatus Grey. The common name, 
“Tuatara,” comes from the Maori and means 
“bearing spines,” an allusion to the row of spine- 
like scales along the midline of the neck, back 
and tail. These spines are not stiff, but are soft 
and can be raised when the animal becomes ex- 
cited. The Tuatara attains a maximum total 
length of 30 inches. It lives in short burrows, 
often sharing these with small petrels. ‘The rep- 
tile is active chiefly at night, when it seeks out 
the organisms on which it feeds. These latter 
include earthworms, snails, slugs, various types 
of insects, and small vertebrate animals. The food 
is stalked slowly and grabbed with a sudden 
lunge. In the daytime, the Tuatara may be seen 
at the mouth of its burrow. Because it frequently 
remains immobile for long periods, it is said to 
be very sluggish. It is reputed to live for long 
periods of time, but the exact life span is not 
known. 

After the Tuatara was first discovered by scien- 
tists in 1831 it was believed to be a lizard, and 
it was not until a number of years later that its 
true relationships were known. Sphenodon dif- 
fers from lizards in a number of details of its 
skeleton, particularly in the skull. In the photo- 
graph showing an upper view of the skeleton, an 
arrow indicates the bony bar that forms the lower 
border of the lateral temporal opening of the 
skull. ‘This bony arch gives added rigidity to the 
hind portion of the skull and prevents movement 
of the quadrate bone on which the lower jaw 
articulates to the upper jaw. All lizards lack this 
lower bony arch and usually have a movable 
quadrate bone to which the lower jaw is attached. 
This allows for greater movement in the lower 
jaw. 

The teeth of the Tuatara also merit mention. 
Those of each jawbone appear to be fused to- 
gether and to be closely united to the edge of 
the bone, thus giving the impression of a saw- 
blade rather than a series of individual teeth. 
The teeth at the front of the upper jaw are 
firmly fused with the turned-down premaxillary 
bone and together have the appearance of large 
chisel-like incisor teeth in mammals. At the rear 
of the upper jaw, a series of smaller teeth is pres- 


ent on the inner side of the upper jaw teeth. 
When the mouth is closed, the teeth of the lower 
jaw fit snugly between these two rows of teeth 
on each side. This tooth arrangement, together 


with the rigidity of the jaw articulation, forms an 
efficient shearing mechanism. 

In addition to the skeletal peculiarities, only a 
few of which are mentioned here, the Tuatara 
possesses other attributes that make it unique 
among living reptiles. For example, it is the only 
modern reptile in which the male has no copula- 
tory organ. As in birds, mating is accomplished 
by cloacal contact between the sexes. The physi- 
ological processes of this reptile are vastly slower 
than those of any other living reptile. In fact, 
the rate of metabolism, as measured by the respi- 
ratory exchange of oxygen and carbon dioxide, 
was found by R. D. Milligan to be the lowest 
known for any vertebrate animal. 

The low rate of life processes is probably as- 
sociated with the low temperatures at which the 
Tudtara is active. The studies of Raymond D. 
Cowles, of the Department of Zoology at the 


Since its arrival on November 3, the Tuatara has oc- 
cupied an air-conditioned compartment in the lobby 
of the Reptile House where the temperature is kept 
between 55 and 70 degrees. It is feeding regularly. 


University of California in Los Angeles, and 
Charles M. Bogert, Chairman of the Department 
of Amphibians and Reptiles of the American 
Museum of Natural History, have shown that 
our niedern reptiles when active maintain the 
body temperature usually between 80 and 105 
degrees Fahrenheit, depending upon the species. 
Mr. Bogert has kindly advised me that his studies 
indicate that Sphenodon maintains a much lower 
body temperature when active than any other 
reptile. This is a surprising aspect of this strange 
reptile, but is a fact that is interesting to consider 
in relation to the Mesozoic reptiles, as well as 
the slow pace of life in the Tuatara. 

Another way in which Sphenodon reveals its 
slow rate of living is in the time required for the 
incubation of its eggs. Between November and 
January, in the early summer of the Southern 
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Hemisphere, the female deposits up to 14 hard- 
shelled, white eggs in the sand of an abandoned 
petrel burrow. ‘These eggs are slightly more than 
one inch in length. They undergo fairly rapid 
development during the summer, but later the 
development is slowed markedly and hatching 
does not take place until twelve or ‘thirteen 
months after laying. 

The Tuatara has been heralded as a “three- 
eyed” reptile. A few early accounts attributed a 
high degree of function to the third eye. Actually 
Sphenodon, like a number of lizards, possesses 
_a small sensory structure on the top center of the 
~ head, behind the eyes. This is called the pineal 
eye. In young Tuataras it is a fairly prominent 
structure, but it degenerates with age and is 
scarcely visible in an adult. Tests indicate that 
the structure does not function as a visual sen- 
sory organ. While the structure is different in 
detail in the lizards, a number of species have a 
proportionately much larger pineal eye than the 
Tuatara. 

The foregoing account presents briefly a few 
of the peculiarities of this unusual reptile. The 
attributes that set the Tuatara apart from other 
living reptiles constitutes much of the interest 
that this animal has for the biologist. Through 
careful study of these features we can learn some- 
thing of the characteristics of the reptile life of 
the Mesozoic. Dr. George G. Simpson, Chair- 
man of the Department of Geology and Paleon- 
tology of the American Museum of Natural His- 
tory, in his book, “Ihe Meaning of Evolution,” 
remarks on the striking similarities between the 
skeleton of Homoesaurus, a fossil Beak-head from 
the Jurassic of Europe, and that of Sphenodon. 
The almost identical nature of these two suggests 
that this reptile line has undergone virtually no 
change in the last 135 million years. Thus Dr. 
Simpson refers to the Tuatara as one of the 
“immortal Methuselahs” of the animal 
world, and states that it represents one of the 
most unusual cases of “evolutionary stagnation” 
known. 

In general, anachronistic organisms manage to 
survive in isolation from their more advanced 
relatives. Sphenodon has apparently been isolated 
in New Zealand for millions of years. As a 
species it maintained itself quite well in seclusion 
there until the coming of Europeans to the 
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islands. ‘The domestic animals that were brought 
in, along with the destruction of cover plants by 
fire, wrought havoc on this reptile and it has now 
been exterminated on the mainland of New 
Zealand. ‘The last ones were reported from the 
mainland around the middle of the 19th Cen- 
tury. Colonies of the Tuatara remained on a 
number of small, offshore, rocky islets, prin- 
cipally in the Bay of Plenty and in Cook Strait. 
Fortunately the great zoological value and 
uniqueness of the Tuatara was recognized and 
steps were taken to protect the remaining col- 
onies. Before the beginning of the present century 
the protective measures consisted primarily of 
campaigns against the feral cats that preyed on 
the reptiles and controlled collecting of both 


adults and eggs. In the first quarter of the pres- 


i1reful examination under a mi- 
»scope of this fossil Homoe- 
urus would reveal (arrow) a 
yny bar characteristic of rhyn- 
cephalians, which lizards lack. 


_ (Photo from a specimen in the 
American Museum of Natural History) 
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The bar forming the lower border | L 
of the lateral temporal opening 
of the Tuatara’s skull may be F 


seen quite plainly (arrow) in 
this skeleton of a _ Tuatara. 


_ (Photo from a specimen in the 
American Museum of Natural History) 


ent century permits were granted for the collec- 
tion of a few adults, but in the past twenty-five 
years the Government has strictly prohibited the 
taking of any specimens. 

In 1935 Dr. R. A. Falla, Director of the Do- 
minion Museum at Wellington, listed some 19 
outlying islets on which the Tuatara was then 
known to be living. These are all small and the 
total area of all of them together is less than that 
of the state of Rhode Island. Under the protec- 
tion of the Government the Tuatara has made a 
noticeable recovery on these islands and now ap- 
pears to be on the increase. Mr. William H. 
Dawbin, of the Department of Zoology, Victoria 
University College, is now conducting a study 
on the habits and population dynamics of these 
reptiles under the auspices of the New Zealand 
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Department of Internal Affairs. Thus through 
the action of interested biologists and a sympa- 
thetic government, one of the really rare animal 
relics-of the world has been saved from extermi- 
nation. Mr. Dawbin’s studies should yield much 
valuable information on the way of life of the 
sole survivor of this ancient order. 

For students of biology, other than those of 
New Zealand, the Tuatara is about as well 
known from personal experience as are its Meso- 
zoic ancestors. Virtually every textbook of zo- 
ology mentions it as a “living fossil,” a queer 
critter that has somehow withstood the vicissi- 
tudes of time and human folly. In America, only 
the National Zoo has exhibited the Tuatara, 
although a handful of live specimens have been 
brought into the United States for the scientific 
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collections of a few universities and museums. 
This reptile was displayed alive in several Euro- 
pean zoos around the turn of the century. Some 
of these appeared to do well in captivity, with a 
specimen in the Dublin Zoo attaining a known 
age of thirty-three years. From the records of the 
European zoos there was little doubt that the 
Tuatara could be kept successfully in captivity. 
The main difficulties involved in putting the 
animal on exhibition in America were involved 
in getting permission from the Government of 
New Zealand for the collection and exportation 
of a specimen, and then getting it safely trans- 
ported to the zoo. 

Through the efforts of a number of interested 
persons, including Mr. Karl P. Schmidt, Chief 
Curator of Zoology of the Chicago Natural His- 
tory Museum, permission was obtained to get 
one specimen for each of three zoos in this coun- 
try —the San Diego Zoo, the Brookfield Zoo in 
Chicago and the New York Zoological Park. 
This was to be a trial project and, if successful, 
might lead to a limited exportation of Tuataras 
to the large zoos of the world. To insure the 
success of this experiment, the Minister of In- 
ternal Affairs for New Zealand had Mr. Dawbin 
collect four adults and prepare notes for the zoos 
on the care of the Tuatara in captivity. The 
reptiles were kept at the Auckland Zoo to accli- 
mate them to captivity and to carry them through 
the winter hibernation period of the Southern 
Hemisphere. Elaborate preparations were made 
to ship them to America by Pan American Air- 
ways and this company issued a three-page set of 
instructions for its traffic agents on the care of 
the shipment en route. Finally, the Director of 
the Auckland Zoo accompanied the specimens 
on their trip to America. The New Zealand Gov- 
ernment was sending the three Tuataras as a gift 
to the people of the United States. A fourth 
specimen was brought along to be sent on to the 
London Zoo. 

On November 3, 1952, our Sphenodon arrived, 
like so many incoming animal shipments, at the 
inconvenient hour of 4 A.M. Nevertheless it 
was eagerly awaited by the Curator of Reptiles 
who was ready to gather it up and rush it to the 
Reptile House. The specimen was packed in a 
long wooden box, appropriately labeled, “New 
Zealand's Living Fossil Live Tuatara.” The label 
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attracted the attention of the plane’s pilot and he 
had to have a brief description of the reptile 
before he would relinquish his charge. 

A little after 5 A.M. the box was opened anx- 
ously in the Reptile House. The large head with 
its fringes on the back turned slowly upward and 
the alert, dark brown eyes followed every move- 
ment carefully. At once the Tuatara changed 
from a colorless, two-dimensional textbook figure 
to a living reality. After the first thrill of seeing 
this live remnant of the Age of Reptiles, the 
specimen was picked up gently and closely ex- 
amined to make sure that the Age of Reptiles 
had managed its contact with the Air Age with- 
out damage. The specimen appeared in excellent 
condition. It was found to weigh 1714 ounces 
and to measure 1934 inches overall. Our Tuatara 
appears to be a male, although some zoologists 
believe that the sex cannot be distinguished with 
certainty by external characters. 

We had prepared a special cage unit for the 
Tuatara in which we could control the tempera- 
ture and maintain it at a range in keeping with 
that of its natural environment, which is re- 
ported to vary within a yearly maxima range of 
40° to 70° Fahrenheit. The reptile was placed 
in its cage and appeared to get adjusted to its 
new home quickly, although it refused all food 
for several days. It appeared to resent being han- 
dled, wiggling and croaking softly like a frog 
whenever it was picked up. 

Since this first week, it seems to have become 
completely adjusted to captivity. Now when its 
cage door is opened it frequently comes over and 
climbs out onto the keeper’s hands, where it re- 
mains quietly while its chin is stroked. This is 
not a common type of behavior in reptiles, par- 
ticularly in one that is supposed to be as lethargic 
as the Tuatara. It now eats readily, taking strips 
of raw meat, raw fish, worms and insects from 
tweezers or even from the hand of the keeper. 
We have noted two very interesting points in the 
Tuatara’s feeding. First, it chews its food for a 
very long time, chopping it into a fine pulp and 
working it into the mouth at a slow rate. As men- 
tioned above, it has an excellent shearing ap- 
paratus in the arrangement of its teeth. Our 
individual believes in putting this chopper to 
work regularly. The second point of interest to 

(Continued on Page 31) 
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How Do They Find 
Their Way Home? 


By HAROLD B. HITCHCOCK 


Associate Professor of Biology, 
Middlebury College 


AVE YOU EVER seen a flock of pigeons re- 
leased far from their loft, watched them 
fly about for a few minutes and then 

head off in the right direction? If you have, you 
must have asked yourself, “How do they do it?” 
If you had inquired of the person who released 
the birds he probably would have told you he 
had no idea how they did it; racing pigeon fan- 
ciers as a group are not particularly interested in 
why their birds home. If your curiosity had led 
you farther, say to consult the Encyclopaedia 
Britannica or some learned ornithologist, you 
would have had little better luck in getting your 


Left. — Pigeons being released 
for a homing flight, while an air- 
plane follows them. Below. — 
The flock returns to its home 


_— 


question answered, for the way in which birds 
orient themselves on homing flights is still as 
much of a mystery as it ever has been. The best 
the expert can do with this question is to tell you 
about some of the theories that have been ad- 
vanced to explain the phenomenon. He might 
add that during the past decade the question has 
received considerable attention by investigators 
in this country and abroad, especially in England 
and Germany. 

Homing pigeons and wild birds whose hom- 
ing behavior is being studied are always banded 
for positive identification. Since some wild birds 
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like gulls are wary of being retrapped following 
homing flights, they may be painted in distinctive 
color patterns to make them identifiable at a dis- 
tance. In studying the performance of homing 
birds it is customary to note the distance to be 
flown, the time the bird is released, the direction 
in which it disappears and the time of its arrival 
at the nest or loft. Speed in miles per hour or miles 
per day in the case of longer flights can be figured 
from these data. Until a few years ago almost 
nothing was known of a bird’s behavior from the 
time it was lost from sight after release until the 
time it reached home. Occasionally a homing 
bird was recovered at an intermediate point, giv- 
ing a clue as to its route. Now the airplane is 
being used to follow birds on their homing flight, 
and some of the questions that had perplexed 
students of bird navigation have been answered. 

The foremost American investigator is Dr. 
Donald R. Griffin of Cornell University. Dr. 
Griffin’s first work on the homing problem was 
not with birds, but with bats, which, incidentally, 
he found to be good homers. Gulls and terns 
were the first birds with which he worked. Al- 
though the homing speeds of these birds are not 
great, they manage to home in a fairly success- 
ful manner. Four out of six herring gulls he 
shipped to Chicago, for example, returned some 
872 miles to their nests off Cape Cod. Three of 
these birds averaged less than fifty miles a day, 
and the fastest one made but little better than a 
hundred miles a day, certainly no great distance 
for a gull. In few of the many homings did the 
speed of return suggest that the bird had flown 
directly home. What sort of route had it flown? 
Was the delay due to feeding and resting? Or 
was it due to searching for familiar landmarks? 
These questions bothered Dr. Griffin, and in an 
attempt to find the answer he and his associates 
followed three gulls by airplane. None was fol- 
lowed all the way back to its nesting area, but 
the trial had demonstrated that following homing 
birds by airplane was practical. Working with 
gannets a few years later he and Dr. Raymond 


J. Hock made the first detailed study of homing 


The author is just releasing a seagull used in 
one of Dr. Griffin’s homing experiments. Of 5 
birds released at Port Stanley, Ontario, three 
returned over a 540-mile course to Cape Cod. 
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birds from the air. Gannets, like gulls, proved 


to be slow homers. Aerial observation showed 
why: they do not make a “bee-line” home, but 
travel in what appears to be a grand spiral. The 
initial direction of flight from the release point 
for the different birds observed was quite random. 
As gannets are oceanic birds, unknown inland, 
it is certain that these birds when released 213 
miles from their Gaspé nests were in totally un- 
familiar territory at Caribou, Maine, a hundred 
miles from the nearest arm of the sea. Their 
homing, Griffin concluded, could be explained 
adequately on the basis of exploration for land- 
marks that would provide them with informa- 
tion essential for reaching their nesting area. 
How about the homing pigeon? Speeds of 50 
miles an hour in races of several hundred miles 
are not uncommon. Even with favoring winds 
such speeds leave little time for exploration, and 
the proportion of successful homers in races 
makes it improbable that orientation toward the 
loft is a matter of chance. Again it was Griffin 
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who pioneered in using the airplane in studying 
the homing of these birds. Although his observa- 
tions were limited because of the size of his flock 
and a high loss rate on experimental flights, he 
was able to conclude that although the birds at 
times appear to rely on recognition of landmarks, 


Gannets released in unfamiliar 
territory took these paths. Of 
11 followed by plane, 7 homed. 


Flight paths of 9 are shown here. 
(From Griffin) 


they are clearly able to select the proper direction 
of the loft without such cues. Grants from the 
American Philosophical Society and the able 
piloting of Mr. Robert Hunt, manager of the 
Middlebury Airport, have enabled me to make a 
somewhat more extensive aerial study of homing 
pigeons. 

On homing flights the birds are carried to the 
release point in containers in such a way as to 
provide no visual clues as to the route they are 
taken over, whether by car, train, or plane. ‘They 
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are released on the ground upon signal from the 
pilot when the plane is about 1,000 feet above 
them. The birds do not fly high — 1,000 feet is 
about as high as I have ever seen a flock — and 
usually they remain not much above the treetops. 
They give no indication of being influenced by 
the plane, and this is confirmed by the fact that 
flocks not followed “home” in times comparable to 
those that are followed. Over cities and near air- 
ports it is necessary to increase the distance be- 
tween the plane and the birds, and this was 
found to be possible, no flocks being lost under 
such conditions. Once, while over suburbs of 
New York, a large air liner passed directly be- 
neath us, between our plane and the birds. 
Luckily our encounters with other aircraft were 
infrequent. 

Homing pigeons are of all varieties of color 
and pattern, and fortunately so, for in airplane 
following, dark birds become very inconspicuous 
against woodlands, and light colored birds show 
up poorly against such light backgrounds as fields 
of ripe oats or dry hay. Perhaps the most difficult 
background for pigeon following is that provided 
by towns and cities, where pattern changes are 
frequent and abrupt. Reflections of the sun 
from water are bothersome, but fortunately most 
of the flocks were followed where large bodies 
of water were infrequently encountered. Because 
the speed of pigeons is about 45 miles an hour, 
somewhat slower than that of the plane, con- 
stant circling is necessary. Occasionally the plane 
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Flight paths of homing pigeons released near 
the loft show good initial orientation but 
erratic courses. On longer flights they are much 
more direct. “‘Lost’’ means lost from sight. 


had to be banked in such a way as to cut the 
birds off from sight momentarily. In such in- 
stances it was extremely difficult to relocate them, 
as they make a small and inconspicuous target. 
Once the birds eluded us by outclimbing the 
plane. The pilot has to exercise constant vigi- 
lance lest the birds put him in a position where 
he can not see them while manoeuvering his 
plane. 

Strangely enough, pigeons released within a 
radius of 10-15 miles of the loft seem to be more 
puzzled than when released at a greater distance. 
Other investigators have noticed that within lim- 
its homing speeds increase as the distance to be 
flown is increased. One might expect that nearby 
territory would offer no problem in orientation 
as the birds would recognize landmarks and 
quickly get their bearings. Yet on several occa- 
sions when even the person on the ground who 


12 


released the birds could identify landmarks within 
a short distance of the loft they headed off as 
much as 30° from the proper direction, and 
persisted in that direction for several miles. More- 
over on short flights the birds are more influenced 
by the topography beneath them than on longer 
flights, following a ridge, for example, rather than 
crossing it. 

The flight paths of pigeons show little resem- 
blance to those of gannets. After a few minutes 
of what might be called an orientation flight near 
the release point they begin the true homing 
flight. Usually, but by no means invariably, the 
initial direction of this flight is within a few de- 
grees of the loft. Highways and railways, valleys 
and mountains, influence the course little if at all. 
I have watched my birds climb some of the higher 
Green Mountain and Adirondack elevations in 
their path rather than deviate from their course 
by a few degrees to take advantage of lower 
ground. ° One flock that was maintaining a very 
straight course from Burlington to Middlebury 
flew right over the top of Mt. Philo, a conspicu- 
ous little peak that stands off by itself in the 
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gently rolling meadows and pastures of the 
Champlain Valley. A few hundred feet to one 
side or the other would have saved them the 
climb. Large open spaces are avoided if wooded 
areas are close by. This behavior seems to be as- 
sociated with the need for cover in case of hawk 
attack. Hawks are rather numerous in Vermont, 
and few of the longer flights were finished with- 
out at least one attack. 

The flock, when set upon by a hawk, breaks 
up with explosive suddenness. Some of the 
pigeons drop into the trees; others fly off in vari- 
ous directions; some climb high. The hawk, after 
one or two dives, leaves the birds, and the ones 
still flying regather. Often they will fly very 
rapidly for a few minutes, then perch. Only once 
was I sure that a pigeon had been caught by a 
hawk. In this case the victim was the runt of 
the flock, one that had been raised by hand after 
its parents had abandoned it. Hawks, I believe, 
rarely catch a healthy pigeon, even after it has 
flown many miles, but their attacks do scatter 
the birds, making it necessary for some of them 
to complete the trip alone rather than with the 
flock. 

Racing pigeon fanciers usually train their birds 
only over the line along which they are to be 
raced. Thus pigeons that may have flown in 
1,000 mile races may never have been released in 
any but the direction of the races. Such training, 
racing men believe, is conducive to faster homing 
and fewer losses than when the birds are trained 
in various directions around the loft. I was for- 
tunate in being able to follow flocks from a large 
loft in northern New Jersey that had received all 
their training from the west. Two such flocks 
of young birds were followed from a release point 
85 miles to the west, and 15 miles from the near- 
est point at which they had been released previ- 
ously. Both homed beautifully, the routes being 
fairly direct and all birds remaining together 
throughout the flight. But when birds from the 
same loft, with the same training, were released 
90 miles north of the loft, in the Catskills, the 
results were different. The first flock headed 


On this diagram, the two flights from the west 
were in the direction pigeons had been trained 
to fly. Note tendency of the birds to per- 
sist in flying that direction when taken north. 


southeasterly upon release, crossing the Hudson 
before orienting toward the loft. The second, 
whose performance was observed from the plane 
with me by the man who had supervised their 
training, also flew a southeasterly course. After 
one hour and twenty minutes there were indica- 
tions that some of the birds suspected they were 
on the wrong course, but no desertions occurred 
for another hour. The birds we followed kept on 
doggedly to the east until they reached New 
Haven, Connecticut, and the sea. There they 
made the right decision and headed back toward 
the loft. Of 20 birds released only 7 homed the 
same day. Seven others returned later; the rest 
were lost. 

Though their behavior confirmed the belief of 
the racing fanciers in the advantages of training 
birds only in the direction in which they are to 
race, the results came, I am sure, as a shock to my 
friend, for judged by breeding and performance 
up to that time they were good birds. Later in 
the summer another trial was made. By this time 
some of these youngsters had flown from as great 
a distance as 250 miles. Ballston Spa, New 
York, 200 miles north of the loft, was chosen as 
the release point, and 23 birds were liberated 
there in one flock. Their behavior from the out- 
set indicated confusion, as they flew first north, 
then south, most of them finally agreeing on an 
easterly course. The birds were lost from view 
over the Hoosac Mountain range, a few miles 
from North Adams, in western Massachusetts. 
Of these 23 birds only 4 homed; nothing was 
heard further from the others. 

Such behavior was most disturbing. Racing 
pigeon fanciers know (better than the average 
citizen, who believes them to be absolutely de- 
pendable) that pigeons make mistakes. But mis- 
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takes on the scale just described are not common; 
pigeon racing would be too expensive to be a 
popular sport if they were. Perhaps older birds 
would not make such bad errors. Fortunately my 
friend had one- and two-year old birds he was 
willing to try on a second series of trials. All of 
them had been trained to at least the 100-mile 
mark on the west course, and several had flown 
from greater distances. The same release points 
were used as before, but this time the birds were 
released singly rather than in flocks. To encour- 
age finders of strays to report birds that might fail 
to home, message capsules in addition to the 
bands were placed on each bird with instructions 
to report when and where the bird had been 
found. 

Of the 9 birds released 90 miles north of the 
loft only 2 took a course that suggested they were 
properly oriented toward the loft. One of these 
was the only bird that homed. The others flew 
in easterly and northerly directions. Because of 
the necessity of observing budgetary limits no 
bird was followed more than one hour in this 
series. The only stray bird reported had flown 
almost to Hartford, Connecticut, in the direction 
of its training. 

Ten birds were released at the 200-mile point, 
Ballston Spa. They showed even more clearly 
the effects of directional training. Their flight 
paths were predominantly to the east, and not 
one homed. Of the four strays reported, one had 
flown north to Oneida, New York; one had flown 
easterly to southern Vermont; two were picked 
up at different places within a few miles of Bos- 
ton, Massachusetts. For several weeks I won- 
dered whether I might not still hear from some of 
the others. Might not they have kept on flying 
when they reached the sea? But so far no mes- 
sage from sea captain or fisherman reporting a 
sea-going homing pigeon has been received. 

The conclusion is clear: homing pigeons, old 
as well as young, can be taught to fly in a particu- 
lar compass direction. But direction flying is not 
always homing, as the above instances so clearly 
show. Possibly the ability to learn a compass di- 
rection will be a useful clue in solving the prob- 
lem of homing. 

One might get the impression that pigeons are 
really very poor homers. Apparently whether they 
are good homers or bad depends largely upon the 
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training to which they have been subjected. 
Recently, Dr. Gustav Kramer of the Max Planck 
Institute at Wilhelmshaven, Germany, has re- 
ported that several flocks of his birds with limited 
training homed from a distance of 200 miles al- 
most without loss and so swiftly that even he 
was unprepared to receive them upon their ar- 
rival. ‘The most remarkable part, however, is 
that the birds were apparently oriented before 
their release. Eight small flocks were released 
singly at well separated intervals from the top of 
a medieval tower. There was no circling, and 
the birds used their altitude to gain speed as 
they swung around into the direction in which 
they immediately disappeared from view. In every 
instance the direction was very close to that of 
the loft. These better than any other observa- 
tions of homing pigeons demonstrate the reality 
of a keen ability to orient toward the loft. It 
does not seem unlikely that the poor performance 
of the directionally-trained birds reported above 
is the result of their training — training that has 
dulled their inherent ability of orientation. 

Most of the theories proposed to account for 
homing are based on the detection of stimuli to 
which man is insensitive, such as magnetic and 
electrical forces, radiations of various sorts, from 
ultra violet to cosmic radiation, and the force of 
the earth’s rotation. So far experimentation has 
failed to demonstrate that birds themselves are 
sensitive to these forces. One clue, however, has 
been uncovered: birds home poorly when there 
is a complete heavy overcast. The sun itself need 
not be visible, but its position must be ascertain- 
able if orientation is to be achieved accurately. 
The fact that many birds are nocturnal migrants 
and that pigeons can be trained to home at night 
suggests that knowledge of the sun’s position may 
not be the only way in which orientation can be 
achieved. 

So the question “How do they do it?” remains 
unanswered. 

As man extends his understanding of the forces 
about him the challenge to find the answer be- 
comes greater. It would be rash to predict when 
the answer will be found, but I venture to ex- 
press the belief that man will never cease to 
marvel at the homing performance of birds, re- 
gardless of whether or not he understands how 
the orientation is achieved. 


Dominated by a crystal column 
and a stairway to other halls: 
The Temperate Freshwater Hall. 
(Drawing by Carl Burger) 


New York 
MUST Have 
Al Mew Aquarium 


By DONALD T. CARLISLE 
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ur New York of 1953 is so richly en- 

dowed with museums, libraries, zoos, 

botanical gardens, parks, beaches and 
other facilities for public instruction and recre- 
ation that it is hard to imagine a time when these 
did not exist. Yet there was such a day, and not 
so very long ago. Our own Zoological Park is 
but fifty-three years old, and those vast institu- 
tions, the American Museum of Natural History 
and the Metropolitan Museum of Art, antedate 
ue by only a relatively few years. 

The New York Zoological Society, formed in 
1895 for the purpose (among other things) of 
giving New York a worthy zoological garden, 
came into being in the Golden Age of public 
benefaction. This was the era when small groups 
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The Antarctic Penguin exhibit will be a glass 
cube 30 feetin eachdimension, refrigerated and 
supplied with filtered air. A spiral ramp gives 
a view of the birds above and below water. 
(Drawing by Carl Burger) 

of public-spirited citizens banded together in 
non-profit, non-partisan societies to petition the 
City for the right to create and administer this 
or that institution for the public good. It was 
also a day when the building dollar went much 
further than now. 

Essentially the genesis of all the major public 
institutions of the Greater New York area was 
the same, with one important exception. In the 
days when the Zoological Society was little more 
than an idea struggling for acceptance by the 
City Fathers and the New York State Legisla- 
ture, the people in City Hall were contending 
with another problem. Down on the waterfront 
at the Battery there stood an ancient structure 
which had served the nation and the city in a 
number of ways —as a fort, a music hall, and 
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then as the port of immigration. By 1895 the 
old building had outlived this latter function and 
again the question arose of what to do next with 
old Castle Garden. 

We can only surmise the relief with which the 
City Fathers accepted some unrecorded hero's 
suggestion that Castle Garden be turned into an 
Aquarium. An Aquarium it became, and a great 
one. But an Aquarium is a most intricate agore- 
gation of tanks, pipes, valves, water and live- 
stock, and not for the uninitiated to administer, 
so it was no time at all before the municipal 
land-lubbers were in hot water, cold water, salt 
and fresh, and in 1902, less than three years after 
the Zoological Society had opened the new Zo- 
ological Park, the City authorities asked the 
Society to undertake the Aquarium’s operation. 

Your Society managed the old institution at 
the Battery until it was closed by tunnel con- 
struction in 1941, and during those thirty-nine 
years the New York Aquarium became one of 
the truly great aquariums of the world, noted not 


THIS IS THE WAY IT WILE BE 


A “Cut-Away” Drawing of the New Aquarium 


KEY COST 
1—Main Entrance and Colonnade.............- $250,000 
2—Libtaty! Gaeaeeee ee ke Paes . aoe a ; 5,000 
3—Entrance Waterfall .... ) ae 5 000 
4—Clouds-to-Earth ...... 000 
5—Three Banks of Tropical M Tank 200.000 


6—Coral Reef and Moray Tant 
7—Shark Tank ....... 

8—Ten Research Laborat 

9—Two Banks of Marine 1 

10—Eight Large Marine Tanks 
11—Oceanic Tank .. 

12—Electric Eel Exhibit 

13—Fifty Tropical Freshwater 

14—Four Large Tanks (Croc ) 
15—Swamp Corridor 


16—Four Temperate Freshwater J 
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17—Eighteen Temperate Freshwater Tanks 2 1) 
18—Four Trout Tanks.... 60,000 
19—Crystal Column 5.000 
20—Sixteen Small Freshwater Tanks 80.000 
21—Seven Large Freshwater Tanks a. 5 52.500 
22—Twenty-four Temperate Marine Tanks 180.000 
23—Antarctic Penguin Exhibit............. ' .. 250,000 
24—Temperate Zone Penguin Exhibit........ ee 75.000 
25—Oceanic Tank... ..3 2. <4 sess ene eee Oe oe, eee .... 200,000 
26—Auditorium. «5 2. ssa sw a +0 sk 62,500 


27—Gardens 
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only for its collections but for the integrity of 


its scientific accomplishments. Naturally, you 
wouldn’t pick out an ex-fortress as an ideal Aquar- 
ium foundation, and history provides many an 
example of the insufliciency of the building for 
this purpose. Nevertheless, the old New York 
Aquarium was host to an average of more than 
2,000,000 visitors a year, challenger of our own 
zoo for popularity leadership, and its staff made 
many a contribution to scientific knowledge in 
broad fields of research. 


T 1s BECAUSE of New York’s great abundance of 
I facilities for public instruction and recreation 
that it is difficult at first to realize that there are 
any voids. Yet the old Aquarium at the Battery 
has been gone a dozen years. All that is left of it 
is some forty small token tanks in the Lion House 
at the Zoo. 


Now history has performed its well-known 
trick of repetition, and the Zoological Society is 
again challenged. In 1895 the “dare” was to build 
a great zoological garden for New York. Now 
we are accepting the challenge, or more properly 
the unique opportunity, of giving back to New 
York the one great institution lacking in our mod- 
ern metropolis — the Aquarium. 

This challenge has not been lightly accepted. 
Plans for the new enterprise have been many 
years in the making. Blueprints by the hundred, 
plotting the new Aquarium down to the very last 
valve, have been completed. Surveys of the area 
in which it will be situated have been conducted 


A corner of the great Oceanic Hall, showing 
the overhead passageway. In this hall will be 
exhibited the larger marine fish — groupers, 


dogsnappers and the like — except the sharks. 
(Drawing by Carl Burger) 


with a view to measuring its probable annual 
attendance. The land on which it will stand has 
been made available by the City, and the City 
has indicated its readiness to supply half the 
basic construction and conditioning costs. 

Building and equipping the new Aquarium for 
New York will require somewhere between nine 
and ten million dollars, according to the best 
measurements we can make of current costs. Of 
this total the Society has accepted a goal of 
$5,000,000. This is the largest sum of money 
your Society has ever sought to raise for any pur- 
pose. It is almost as large as our total endowment 
built up over half a century. It is twenty times 
as big as the $250,000 with which we started the 
Zoological Park. 

There is another fact with which we have stub- 
bornly struggled in the decade of Aquarium 
planning: when you build an Aquarium you are 
building a complete entity, and all your construc- 
tion money must be in hand at the outset, for an 
Aquarium cannot be built piecemeal. Our Zoo- 
logical Park was opened in 1899 but the com- 
plete plan of construction was not realized until 
1912. When the new Aquarium is opened it 
must be opened all at once, working perfectly 
in all particulars. There will be no opportunity 
for afterthoughts. So the gauntlet is thrown to 
your Society again. The challenge is a greater 
one in many ways, but never has the Society had 
a better opportunity to serve our community. 

Some years ago a benevolent gentlemen, wish- 
ing to leave his wealth invested as wisely as pos- 
sible for the public good, caused a survey to be 
made of the recreational-educational facilities of 
his community. The recommendation of the sur- 
vey was that the city in question needed an ex- 
hibition of aquatic life, an aquarium, more than 
anything else. Thus the great Shedd Aquarium 
in Chicago came into existence. In Boston the 
terms of the White Fund, long kept secret, were 
recently revealed, and one of the major purposes 
of its creation was an Aquarium for Boston. 


W* HAVE EVERY REASON to believe that some- 
where there is a man or woman, or two or 
three such, who will see in this great project of 
ours the perfect opportunity to serve the com- 
munity and the world of science, by pledging the 
lion’s share of the Society's commitment — say 
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$3,000,000. With the City of New York bearing 
the land costs and half the costs of construction, 
a donor can perpetuate his name or the name of 
his choice with a gift of a relatively small part 
of the total investment. 

Again, while there may not be so many can- 
didates for the honor of helping the Society by 
giving the greater share of our commitment, there 
is undoubtedly a rather large number of people 
who could give a hall or a tank in the name of 
themselves or that of a relative or friend. One 
of the illustrations of this article shows the man- 
ner in which the new Aquarium breaks itself up 
into opportunities for unit gifts. 

Beyond the interest of our members and 
friends, we of the Society staff have investigated 
the public feeling about the new Aquarium plan. 
There can be no question about the public’s de- 
sire for the restoration of the Aquarium, nor 
about its enthusiasm for the plan as it has been 
presented. It is fair to say that the school au- 
thorities of the city, from Superintendent Jansen 
down, look to the new Aquarium as one of our 
most needed educational resources. 

Considering the popular feeling for the enter- 
prise it is possible, all else failing, that we could 
finance the undertaking largely from rather small 
public contributions. The Boston Museum of 
Science recently built a planetarium by means 
of a campaign urging people to “buy a star.” 

We believe —in fact, we know —that any 
widespread popular campaign is an expensive 
money-raising method, and we hope rather that 
our effort will be a short one and conclusive. 
After all, New York needs the Aquarium, New 
York wants the Aquarium. We permit ourselves 
to be hopeful that the magnificent new plans for 
the Aquarium, the unique character of this op- 
portunity for public service, will have so much 
appeal that we can lay the physical foundations 
soon — perhaps, with luck, this very winter. 

* * ~ 

Every Society member, it is hoped, will realize 
a responsibility to the Aquarium project. In the 
course of time we may call on you each for some 
specific form of help. In the meantime, if you 
know of anyone who might have a major interest 
in this enterprise, will you please send us his 
name, with the reasons why you think he might 
be persuaded to help substantially? 


—— 


The Wezghing of Herbert 


By WILLIAM BRIDGES 


HREE QUESTIONS pretty nearly everybody 

asks about the larger and more spectacular 

mammals are: “How old is he?” “What 
does he eat?” and “How much does he weigh?” 
From the very first we have been able to answer 
the first two questions promptly and definitely as 
they apply to Herbert, our juvenile Walrus. Up 
to a certain point we could even answer the 
third question. But now it is getting increasingly 
difficult to say, what Herbert weighs, and some- 
thing is going to have to be done. 

It isn’t that Herbert isn’t cooperative when 
we roll out the portable scale and prepare to 
assess his avoirdupois; he is. That's part of the 
trouble. He adores his keeper, his keeper's helper, 
the scale, the pan of fish used to entice him onto 
the platform, the visitors who crowd around — 
he adores everybody and everything. His affec- 
tion, and curiosity, take the form of crowding up 
against the keeper and his helper and trying to 
lay a trusting muzzle on their knees or in their 
laps. If he has just previously sneaked a mouth- 
ful of chopped fish and codliver oil, his muzzle 


Four stages in the weighing of Herbert are revealed in 
this series of pictures, although actually there is an 
infinite series — the times when Herbert is half on and 
half off the scales, and undecided what to do next. 
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1s apt to be moist — to say the least. And if the 
keepers and the fish elude him, there remains 
the alternative of nuzzling the scale to throw it 
off balance, or trying to look under the platform, 
or as a last resort of simply flopping over on his 
side and looking helpless. 

Visitors always laugh when that happens, and 
that is Herbert's cue to roll upright and struggle 
over to the wall to see what the nice people are 
laughing at. 

Despite all these handicaps, we have managed 
to maintain a fairly regular schedule of weigh- 
ings. On January 6 of this year Herbert was 
complaisant enough to climb on the platform of 
the scale and to stay there for several minutes 
at a time, so that an accurate reading could be 
obtained. He weighed 770 pounds. 

For a baby slightly under two years of age, 
that is not bad. Certainly it is the best record 
we have ever made in bringing along a baby 
Walrus and it exceeds even the best record of the 
Copenhagen Zoo, the acknowledged Walrus 
headquarters of Europe. 

Before heaping too many laurels on our own 
head, however, we must add that “Tove,” the 
Copenhagen Zoo Walrus whose remarkable 
growth rate has recently been published, is a 
female. Our Herbert is a male, and male Wal- 
ruses are much larger than females, so a more 
vigorous rate of growth is to be expected. 

Also, that the diet and feeding technique for 
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baby Walruses was worked out by Mr. Alex 
Reventlow, Director of the Copenhagen Zoo, 
and that it is his system we have been following 
in our care of Herbert. Some modifications are 
our own, dictated by conditions on this side of 
the Atlantic, but the basic program for “The 
Care and Feeding of Baby Walruses” is Mr. 
Reventlow’s. All Zoos—and all Walruses in 
captivity — will perpetually owe him thanks, for 
it has been a long and rocky road from ignorance 
up to our present knowledge of how to keep this 
appealing animal in zoological gardens. 

Our own experiences with Walruses are prob- 
ably typical, with the exception that the eight 
specimens we have exhibited since 1902 are 
somewhat more than most American zoological 
gardens have possessed. 

Our first Atlantic Walrus came on Septem- 
ber 21, 1902, as a gift of the Peary Arctic Club. 
The Accession Record of those early years — the 
Zoological Park at that time was less than three 
years old and our first Walrus was Mammal 
No. 1283 — reveals provokingly little. ‘The Wal- 
rus was part of a composite gift that included a 
Musk-ox and four Eskimo dogs; pencilled along- 
side the entry are the words “Died a few weeks 
later of enteritis.” Of its weight, feeding sched- 
ule and behavior we know nothing. 

Our No. 2 Walrus was the famous “Flip” 
whose longevity of almost four years made us 
think we knew at least a little about Walruses. 
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Flip was a gift of the late Paul J. Rainey and 
came on September 17, 1910, at which time he 
weighed 147 pounds. The Mammal Department 
was determined to make a success of this Walrus, 
and brought all available knowledge and skill to 
its care. Clams are known to be a favorite food 
of the Walrus in the wild, and Flip was started 
off with nine pounds of clams a day —net 
weight, without the shells. Eventually this was 
worked up to 28 pounds of clams a day, all of 
them opened by hand. Clams and fish alternated 
on the menu, and even the fish were a hand 
operation, for the bones were meticulously re- 
moved. In a note on “Care of the Walrus” in 
our Bulletin for September, 1911, the late Dr. 
Raymond L. Ditmars mentioned that “It takes 
over two hours each day to prepare this animal’s 
food, and to this must be added the daily scrub- 
bing of the rocks surrounding his pool, and the 
regulation of the salt water in the same.” 

Flip’s diet was carefully coordinated with ap- 
petite and increase of weight, and the latter was 
recorded at two-week intervals. In the succeed- 
ing four years there were occasional waverings 
in Flip’s weight chart, including one alarming 
loss of 33 pounds in fourteen days, but the gen- 
eral trend was slowly upward, and when Flip 
succumbed on July 5, 1914, he had, in the previ- 
ous February, attained his maximum of 415 
pounds. 

At the time, we thought that was a wonderful 
rate of development — and so it was, by the Wal- 
rus standards of the day. 

Later experiences with Walruses must be 
passed over quickly, for they make melancholy 
reading. Between 1935 and 1940, five young 
Walruses came into our collection, all of them 
through the efforts of Capt. “Bob” Bartlett, and 
all succumbed within a few weeks or months, 
despite our efforts to apply the formula that had 
been so successful in the case of Flip. 

Looking back, we know that they were fore- 
doomed. Early care is all important —a vigor- 
ous shove forward with plenty of fat content in 
the food. These five babies were unable to get 
that important care during the weeks between 
their capture in the Arctic seas and their delivery 
to the Zoological Park, and all our stuffing was 
unable to arrest their decline. 

With Herbert, our No. 8 Walrus, it was dif- 


ferent. In recent years Mr. Reventlow’s applica- 
tion of the principle that heavy dosing with cod- 
liver oil is vitally important had come to be 
known in Europe, and when a Danish animal 
dealer obtained Herbert and several other young 
Walruses soon after their birth in the spring of 
1951, they were “started off’ with exactly the 
kind of fattening diet they required. During the 
summer of 195] General Curator Emeritus Lee ; 
S. Crandall discussed the Walrus problem with 
Mr. Reventlow and stored up the information 
we were to need when Herbert arrived some 
weeks later. 

The graph accompanying this article gives the 
statistics of Herbert’s steady upward develop- 
ment. It need only be added that, starting with 
10 pounds of chopped fish, evaporated milk, cod- 
liver oil and vegetable oil per day when he ar- 
rived, the menu has been steadily increased in 
bulk until now he is getting 40 pounds of 
chopped fish every day, with 1200 cc. of evapo- 
rated milk, 700 cc. of vegetable oil and 100 ce. 
of codliver oil poured over it. The sloppy mix- 
ture is offered in two equal portions, morning 
and afternoon, and Herbert cleans it all up. As 
he grows, this allowance will be systematically 
increased, two or three pounds at a time. 

“Tove,” the Copenhagen Zoo’s female Walrus, 
increased from 99 pounds to 770 pounds in two 
years, four months and seven days; Herbert has 
jumped from 240 pounds to the same figure of 
770 pounds in one year, two months and nine- 
teen days, just a trifle more than half the time. 
He started larger, and he is a male. Nevertheless, 
we are proud of his response to our ministrations 
and look forward to the day when he approaches 
the apparent maximum for his species of around 
3,000 pounds. 

At the beginning of this article we said that 
something is going to have to be done about get- 
itng routine weight records of Herbert. The 
problem is that our portable scale weighs up to 
a mere 1,000 pounds. By late spring Herbert will 
surely be too big for his scale. His willingness 
to climb aboard and be weighed we don’t for a 
minute doubt, but we are going to have to get a 
bigger set of scales or, better still, build in a 
permanent platform scale, such as we use for 
weighing trucks. For if Herbert isn’t yet quite as 
big as a truck, he’s on his way. 
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“lhc Black Bear 
Sxll Hauge Ou 


By WILLIAM J. HAMILTON, JR. 
Professor of Zoology, Cornell University 


CENTURY OR MORE AGO, practical values According to legend, the size attained by the 
placed the Black Bear with other prime Black Bear approximates half a ton. A year ago 
favorites among the early settlers. His | an upstate New York paper contained a picture 

hide and deep mat of fur were used for clothing _ of a large Black Bear, the caption indicating that 

and bedding. Old World guards, patrolling the the monster weighed 800 pounds. To be sure, 


y gates of royalty, were capped in bearskin helmets. there are big bears, and surprisingly enough the 
More important, the mythical value of the fat, heaviest appear to live in the Florida swamplands. 
rendered into bear oil, had a multiplicity of uses, | Bona fide records include a Pennsylvania animal 
and was revered as a panacea for many ills. ‘The that weighed 633 pounds, a Yosemite specimen 
fat, once reduced to oil, was used for cooking. of 680 pounds and a Louisiana behemoth of 671 


John Bartram recalls a Florida Black Bear that | pounds. M. E. Musgrave, hunter for the Fish 
yielded more than a dozen gallons of clear oil and Wildlife Service, killed a large Black Bear 
and found it “incomparably milder than hogs-lard in the Navajo Mountains of Arizona that re- 
and near as sweet as oil of olives.” Presently the | putedly weighed 900 pounds. These must in- 
bear is a trophy alone, its black bulk hung on a deed have been formidable creatures. It is easy 
limb, to be photographed with the intrepid to over-estimate weight, particularly when view- 


hunter who dares cross its path. To be sure, there ing the hulk of a slain bear. Large scales, hunters 
are those who make bear hunting a hobby and and bear are not often in intimate relation. Not 
a business, a few who wish to know this fine long ago a nursing bear was viewed by a number 


creature in its natural haunts. A small legion of of hunters who had plenty of experience with 
hunters pursue Bruin each year, travelling from the beast. Estimates of the weight ran to 300 
one state to another when the season appears pounds, The undressed creature actually weighed 


favorable. These bear hunters know the animal 136 pounds, a sixth of this comprising a saddle 
well; they have spent years following the trails. of fat over the back. 

Biologists are indebted to such men for the lore Unlike the grizzly, with its concave snout and 
of scientific facts regarding this fine animal. humped shoulders, the smaller Black Bear sports 
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Self-portrait of a Black Bear. 
This 
mentioned by the author, taken 
on Mt. Katahdin in Maine many 
years ago by Dr. Francis Harper. 


a straight facial profile and a bulk dwindling 


away Eoin the head. Its strength lies in the 
massive forearms and great tusks, which seldom 
need be brought to play against its diminutive 
prey. And too, unlike the grizzly or the great 
brown bears of Alaska, the Black-robed creature 
has short, sharp claws, well adapted for climbing. 

While its sable coat serves to distinguish the 
Black Bear from others of its kin, western indi- 
viduals are often brown (the so-called Cinnamon 
Bear). Both black and brown cubs may occur in 
the same litter. Surprisingly, this brown phase 
appears to be restricted to western America. One 
of a litter of three Catskill cubs had a gray coat. 
The Glacier Bear of southeastern Alaska, whose 
bluish-black coat is frosted or silver-tipped, 
merely a rare color phase of the species under 
consideration. 


is the flashlight picture 


Few large mammals are so widely distributed 
over North America, and few so seldom seen, as 
the Black Bear. Its secretive habits and stealthy 
movements have spared the bear, so that today it 
still occupies a great part of its original range 
throughout the forested regions. Occurring from 
Labrador to Florida and Alaska to the tablelands 
of Mexico, the Black Bear still maintains its 
numbers. Indeed, in parts of the east, Bruin ap- 
pears to be occupying areas from which it was 
notably absent for many years. This may be due 
to the abandonment of marginal farm lands 
where reforestation has once more provided a 
suitable haven for the big fellow. 

Early settlers have faithfully recorded the 
abundance of the Black Bear in the eastern for- 
ests. A century ago, an Adirondack hunter is 
reputed to have killed 96 bears in three seasons, 
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while Bill Long, a famous Pennsylvania woods- 
man, is credited with slaying 400 bears in his 
lifetime, seven of which were killed in a single 
day. There is plentiful testimony from the rec- 
ords of the older naturalists of its once great 
abundance. 

Warfare against the Black Bear was necessi- 
tated in pioneer days by its destruction of live- 
stock. Bears are notoriously fond of pork, mutton 
and honey. Pig and sheep killers made the rais- 
ing of these animals almost impossible on the 
frontier. Even today the bear takes a toll. ‘Mhe 
loud squealing of a pig as it was borne away ini- 
tiated many a bear hunt. One of our earlier nat- 
uralists, Godman, remarks that bears do not put 
their prey to immediate death, but tear it to 
pieces and devour it, without being delayed by 
the loud screams or struggles. ‘This depredation, 
while presently less severe than in early days, has 
placed the bear in ill-repute and some states still 
place a bounty on its scalp. 

For all its great bulk, the bear climbs with as- 
tonishing speed. Like a boy shinning up a tree, 
the black arms circle the trunk while the hind 
limbs, equipped with sharp, short claws, are 
drawn under the belly to push the animated bulk 
skyward. If hunters and their dogs disturb a treed 
bear, it may drop from a considerable height, 
landing on the rump and bounding off before the 
startled hounds can close in. In more leisurely 
manner it backs down the tree in a slow and de- 
liberate manner. Enemies alone do not prompt 
the bear to leave the ground. Ripening beech- 
nuts and acorns are sought among the upper 
branches, where the fruits are gathered into the 
paws and stripped from the branches. In the 
Florida hammocks, the bear will climb into the 
top of a cabbage palmetto, grasp the big bud in its 
arms and sway back and forth until the tender 
morsel loosens, then fall to the ground, the cab- 
bage secured. Drawn to the hidden store of 
honey, bears will climb a bee tree to feast on the 
combs. It seems immune to the sharp stings which 
pierce the lips, gums and tongue. 

It is also at home in the water. A powerful 
swimmer, it sets a straight line from one shore to 
another. Hunters say it will not deviate from a 
set course, climbing into a boat if such be in its 


path. 
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Many a hunter who has spent years in good 
bear country has never seen the beast. Few ani- 
mals have a keener nose, while the small rounded 
ears can pick up sound at amazing distances. The 
little pig-like eyes are nearsighted and are surely 
no great asset to a bear. This was amply demon- 
strated some years ago when Dr. Francis Harper 
and I were collecting mammals on the slopes 
of Mt. Katahdin in northern Maine. A bear was 
spied some distance away in the brule, and 
through the glasses it could be observed stripping 
blueberries from the low bushes. Stalking down- 
wind, I approached within fifteen yards of the 
bear, whose head was turned from me. One ex- 
posure was made with a small camera, where- 
upon the bear turned to look at me. For half a 
minute we stared at one another, I too scared to 
move and the bear trying to make out what man- 
ner of creature this was that stood so close at 
hand. Several times the great beast lifted his 
nose to sniff the wind, once he opened his mouth 
and I could see the berry-stained tongue. When 
finally he caught the hated man scent, he gave 
an explosive snort and made away. Later in the 
afternoon Harper and I again came on the bear; 
once more we were allowed a close approach as 
he continued to feed. A favorable wind pre- 
cluded his scenting us and sight was so poor he 
could not make out the queer bipeds so close. 
Finally the bear entered a stand of birch, alarm- 
ing a magnificent bull Moose, who trotted off. I 
doubt if he had fear of the bear; rather he must 
have scented us. Later we set up a large camera, 
on tripod, a string attached to the shutter. The 
last remnants of our bacon and part of a por- 
cupine were used for a lure. A magnificient self 
portrait resulted from our efforts, a prize more 
valued than a dozen bearskin robes. 

As the strengthening sun of late winter swells 
the buds, opens the frozen brooks and brings the 
early flocks of grackles and redwings in to the 
north, Bruin bestirs itself. Whether an old male 
or a she bear with cubs, the urge is on to move 
from the temporary quarters that winter has im- 
posed. Lean weeks are ahead, for plentiful food 
will not be on hand until the moon has twice 
shown its full face. Still fat, the bear must rely 
on its own reservoir for sustenance. Buds and 
debris, a frozen carcass or still dormant animal 
life must sustain it for awhile. Southern slopes 
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sprout new growth, and the bear at this season is 
a real grazer, munching the sprouting clover and 
other greens much after the fashion of a cow. 
Indeed, grass and other succulents may make up 
much of its food at this perilous season, for food 
is hard to come by, and it must take that which 
the land affords. When northern lakes and rivers 
give up the drowned bodies of mayflies, the 
shores are windrowed with great piles of the 
rotting insects. Bears repair to these sites to glut 
on the decaying mass. They are said to actually 
swim the lakes with open mouths, devouring the 
multitudes of these transforming creatures much 
after the fashion of the great whales. Not till 
early summer will the bears feed well, when the 
growing hordes of insects, incipient fruits and 
berries provide it the needs which such a large 
body demands. Tubers, roots and even bark 
make up the dietary of the Black Bear in spring. 
Summer holds promise of a full table and Bruin 
makes full use of this bounty. The laden bushes 
with their ripening fruit are fully utilized. Walter 
Crissey tells me of seeing a Catskill bear straddle 
a shad bush thick through as a man’s wrist, bend 
it down and strip the ripened fruit from the 
branches. I have watched a Maine bear gorge 


itself on the red berries of mountain holly CNe- 
mopanthus) and turn later to the laden blueberry 
bushes to fill its capacious maw. In August, 1946, 
I followed the well marked trail of an Adirondack 
bear that had partaken freely if not wisely of the 
black fruits of wild sarsaparilla. The loose drop- 
pings, composed of skin and seeds, had acted as 
a cathartic. Vernon Bailey recounts a similar 
instance in which a bear had climbed a cascara 
bush and stripped the limbs of most of their juicy 
purple berries. The medicinal properties of the 
fruit had evidently begun to take effect before 
the bear reached the ground, as the ground be- 
neath the tree and the trail leading away from it 
indicated. At this season it may come on a bee 
tree or a “cultivated” apiary and feast on the 
sweetness, bawling the while it receives the 
stings. Yellow jackets and their combs are clawed 
from the subterranean chambers and avidly con- 
sumed. Fresh leaves, grubs and the hordes of 
crickets and grasshoppers help to sate the ever- 


A snugger spot for spending the winter could scarcely 
be found. This photograph, from the Pennsylvania 
Game Commission, shows a dormant Pennsylvania 
Black Bear holed up in a cavern under a tangle of roots. 


growing appetite. The bear must surfeit itself in 
the land of plenty, for lean days are ahead. 

Autumn provides a bounty for many animals, 
including man. Few species profit so much as 
Bruin, for this is the season of plenty. Mast is 
abundant, the acorns, beechnuts and late fruits 
providing a table for the gourmet. Like a boar 
rooting the ground, the big black fellow does not 
disdain any edible bit that comes within reach 
of its probing nose or tremendous claws. ‘The 
season of harvest is at hand, and the bear must 
gorge and fatten without delay. 

In the northern states, winter snow and zero 
temperatures end the food supply; the bear must 
migrate or seek a shelter in which to pass the 
bitter months ahead. A windfall, a canopy of 
spruce boughs, or an upturned root will do. 
Whether male or female, the bear has little re- 
gard for the zero temperatures of our northern 
winters. It is surely not a hibernator. It does not 
indulge in the deathlike sleep of the woodchuck, 
whose body temperature may drop to near the 
freezing point, the heartbeat retarded and a pulse 
that is difficult to record. On the contrary, most 
bears in winter quarters (except a nursing fe- 
‘male), are alert and off at the first intimation of 
danger. Experienced hunters and their well- 
trained dogs find it no easy matter to run down a 
bear driven from its snowy bed. Occasionally the 
bear makes little provision for its winter den site, 
choosing an open swamp and gathering together 
a few twigs to form a loose mat. Snow may cover 
the dormant animal, matting on the long hairs. 
So well insulated by a thick layer of fat that little 
heat is lost, the bear drowses away the long winter 
months, subsisting only on the internal store of 
fat which the black robe covers. Occasionally the 
males will make short forays, but little food is 
taken on these travels. 

Summer is the season of love, the bear mating 
in late June or early July. After a gestation ap- 
proximating seven months, the one to four young 
Cusually two or three) are born in late January 
or February. The cubs are remarkable for their 
diminutive size, the new born youngsters weigh- 
ing but eight to twelve ounces. No larger than 
a guinea pig at birth, they manage well in spite 
of the zero weather about. If we were born in 
such proportions, what a time the newspapers 
would have! Yet many female Black Bears weigh 


26 


little more than an expectant human mother. 
The cubs nuzzle the mother’s breast for the rich 
milk that will nurture them for the long winter 
and early spring months. 

The phenomenal ability of the female to nurse 
her several cubs for a two- or three-month period, 
all the while she abstains from eating, is one of 
the remarkable enigmas of nature. How rich the 
milk must be to fatten the cubs during the moth- 
er’s long abstinence! It was the desire to secure 
milk samples for analysis and to obtain young 
cubs for a study of tooth and bone development 
that a party was organized in the winter of 1951. 
J. R. Matson of Perry, New York, probably the 
greatest authority on the Black Bear, headed an 
expedition into upper Michigan when word was 
received that a bear with cubs had been located. 
The youngsters were brought back to New York, 
and for five weeks my family and I played host to 
the three cubs. It was an experience none of us 
are likely to forget. When the youngsters left us 
for larger quarters, our house was a shambles and 
evidence of their claws and teeth, impressed on 
us and the furniture, still remain. It was an un- 
paralleled opportunity to study cub behavior and 
observe the changes that transpire so swiftly in 
growing cubs. 

Twins or triplets, often a heavier burden, im- 
poses a strain on mother. She herds the brood 
through the summer, often into the fall, and dis- 
courages the advances of any prospective consort 
while family duties occupy her time. Hence the 
wild bear mates every other year. If some mishap 
takes her cubs, and she is free from parental du- 
ties in the early summer, she may accept the 
advances of a prospective mate and produce a 
litter in the winter ahead. On this score, natu- 
ralists are not agreed. Captives frequently pro- 
duce an annual litter, but we suspect one family 
every other year is the rule among the wild 
beasts. 

It is gratifying to know that the Black Bear is 
still with us, even increasing on a range where it 
was once decimated by the early hunters. It is 
more than probable that it will continue to re- 
establish its home in haunts long deserted. While 
Bruin may still rob us of an occasional sow or 
lamb, we can tolerate this lapse from the normal 
good behavior. He is a real heritage of our Ameri- 
can wilderness. 


Three types of Goldfish: Top — one 
of the wild specimens; Below, Leff, 
a young Orandga; Right, the Eggfish. 
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NOT GOLD 


incE Darwin’s time natural selection has 

been recognized as one of the fundamental 

forces of nature. We seldom have an op- 
portunity to see it in operation, however, because 
its effects are generally revealed so slowly. 

A good demonstration of the power of natural 
selection was recently brought to light at the 
Zoological Park when Lake Agassiz was drained 
last December, preparatory to the cleaning and 
deepening of its basin. As the water level fell, 
members of the Park’s Plumbing Shop, which 
had been assigned the job of draining the lake, 
noticed that a number of fish had become trapped 
in one of the remaining pools of water and mud. 
The Aquarium was asked whether any of the 
trapped fish were wanted for exhibition in the 


Lion House. Fishes collected in the Zoological 
Park have regularly been exhibited at the Aquar 
ium —Carp from the Beaver Pond and various 
sunfishes from Heart Lake, for example — and 
the plumbers and their helpers were commis 
sioned to catch as many as they could. The mud 
was deep and collecting was not easy, but the 
men returned with a score or more of lively speci 
mens about seven inches long. 

Since the fish were colored like Carp and since 
Carp abound in the waters of metropolitan New 
York, it was assumed that they all belonged to 
that species. A closer look, however, revealed 
that practically all of the leaden or dull bronze 
fish were actually Goldfish which had assumed 
the color of their wild ancestors. 
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Wild Goldfish still exist in the lakes and 
streams of southern China. They are not striking 
fish, but once in a while a golden colored one 
occurs — a sport, or mutant as the geneticist calls 
it. It was from such fish that the Chinese, at least 
a thousand years ago, began selectively to breed 
the Goldfish and develop the lovely orange and 
red specimens so familiar to us today. Neverthe 
less, despite all these years of selective breeding, 
the ordinary domesticated Goldfish does not 
“breed true.” From each spawning of a pair of 
fancy Goldfish, many young must be culled be- 
cause they do not have the desired shape of body 
or fins or the proper color. Almost always some 
of them show the dull coloration of their wild 
ancestors. 

When fancy Goldfish are liberated in some 
pond, stream or lake, just as they were put into 
Lake Agassiz some time in the past, the situation 
is quite different. Instead of the artificial selec- 
tion of the fish culturist or fancier, who weeds 
out the wild types and carefully nurtures the 
beautiful and bizarre ones, natural selection de- 
cides which fish shall survive. Against the natu- 
ral dark background of silt, dead leaves or aquatic 
plants, the golden colored individual stands out 
sharply, a conspicuous target for some fish-eating 
bird, wide-gaped frog or predacious fish. More- 
over, experiments have shown that red or orange 
colored Goldfish do not avoid dark backgrounds, 
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The large fish in the center is 
a Carp, and the other fish are 
wild Goldfish; the head of the 
Carp is noticeably much sharper. 


as fish ordinarily do when they are light colored. 
In fact, they definitely prefer darker backgrounds 
to lighter ones.! It is as if they do not realize 
that their color is different from the ancestral hue 
and tone. 

Thus few if any small fancy Goldfish survive 
in nature. It is also apparent that any attempt 
to “improve on nature” by planting fancy Gold- 
fish in streams and lakes is doomed to failure. If 
the fish do become established, only the dull 
colored ones eventually survive. Goldfish are 
also undesirable because of their grubbing habit 
of feeding. They frequently make the water into 
which they have been introduced unsuitable for 
more valuable native food and game fish. 

In the United States feral Goldfish were found 
in the Schuykill River as early as 1858, and the 
species now exists in most states from New 
Hampshire and Florida to California. Early in 
the century a peculiar fish appeared in the mar- 
kets of Washington, D. C. Fishermen called it 
Sand Perch and used it as a cheap food fish. Sand 
Perch, it turned out, were simply Goldfish that 
had accidentally been introduced into the Poto- 
mac, had in time “reverted” to the wild type and 
reached the large size, ranging up to two feet, 
that the species sometimes attains in nature. It 
used to be a favorite joke at the old United 
States Bureau of Fisheries to send some budding 


1 Breder & Halpern, Physiol. Zool., 19 (2) : 154-190, 1946. 


ichthyologist down to the Washington markets 
to try to identify the Sand Perch. Goldfish have 
also been introduced into Europe, Hawaii, Aus- 
tralia and much of the Orient. Practically all of 
the fish in these feral populations now look like 
the rather nondescript wild Goldfish from which 
they originally sprang. 

One of the common misapprehensions about 
Goldfish is that they are simply a golden variety 
of Carp. The truth of the matter is that they 
are two entirely distinct species, although they 
belong to the same Family of fishes and can be 
hybridized. Anyone seeing a Carp and a wild 
Goldfish together will readily note the difference 
between them. The Carp, Cyprinus carpio, has 
a more rangy body and a more pointed profile 
than the Goldfish, Carassius auratus. In addition 
it has two pairs of worm-like barbels at each cor- 
ner of its mouth; these are lacking in the Gold- 
fish. There are also a number of differences in 


internal anatomy. One reason for the confusion 
between the species is that the Goldfish used to 
be called the Golden Carp, even though it was 
recognized as a distinct species at the time. An- 
other source of confusion is that yellow sports or 
mutants also occasionally occur in the Carp — 
true golden Carp, which are artificially cultivated 
in ponds in the Far East both as food and decora- 
tive fish. 

Fortunately there was one Carp among the 
fishes collected in Lake Agassiz so that visitors 
to the Aquarium are now provided a graphic dem- 
onstration of the differences between these two 
species. They are also provided a dramatic ex- 
ample of the power of artificial and natural selec- 
tion, for next to the tank of wild Goldfish is 
an aquarium filled with fancy ones: Orandas, - 
Comets, Moors, Shubunkins, Egefish, ‘Telescopes, 
Fantails and Lionheads, all of them a far cry 
from the dull, ordinary shaped “ancestral” fish. 


News from the Conservation Foundation 


Davis and Stern are 


Back from Field 


Dr. Kingsley Davis, until recently on leave for 
field population studies in Africa, has returned 
and again resumed his work at Foundation head- 
quarters. 

Peter Stern of the Research Department re- 
turned from Guatemala shortly before the first of 
the year. He reported to the staff on various 
aspects of his field trip with technicians working 
on our Soil Erosion Survey in Latin America. It 
is expected that this survey will be completed 


shortly. 


Our Industrial Friends 
Attend Annual Dinner 


The third annual dinner in honor of the in- 
dustrial organizations which have shown an in- 
terest in the Conservation Foundation was held 
at the University Club on the evening of Decem- 
ber 16. Those present included Colonel Edward 
F. Brown of National Dairy Products Corp.; Mr. 
David Shepard, Standard Oil Company of New 


Jersey; Mr. F. G. Jewett, American Can Com- 
pany; Dr. Arnold Zurcher; Mr. Vernon Crudge; 
Mr. Edward Green; Mr. Dana Creel; and Messrs. 
Osborn, Rockefeller, Smith, Brewer and Carlisle 
of the Conservation Foundation. 

Progress of the Foundation over the past year 
was discussed and future plans were described. 
Our industrial friends made a number of sugges- 
tions of ways in which they think that industry 
can help forward resource understanding on the 
part of the general public. 


Study of Flood Control Programs 
and Policies Sponsored 
by the Foundation 


Programs for flood control in the United States 
have, until recent years, involved primarily major 
dams, levees and other protection works on large 
rivers. Public recognition of conservation meas- 
ures including land use treatment and small 
structures has resulted in a change in public policy 
recognizing upstream works as an important fac- 
tor in basin planning. However, the entirely 
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different approach, philosophy and techniques re- 
quired for planning and evaluating the upstream 
measures for flood control have led to major dif- 
ferences of opinion regarding the efficacy of such 
upstream works and their relation to main-stem 
structures. 

These differences of opinion probably would be 
easily resolved if adequate basic data were avail- 
able for all the engineering and economic studies 
required. The gaps in basic data will be filled 
only after years of research. Formulation of new 
policies and revision of existing policies will al- 
most certainly be necessary under the pressure 
for development of flood control programs, long 
before these gaps in knowledge are filled. For 
that reason, an objective analysis and review of 
the controversial aspects of these programs may be 
an important helpful step in influencing such 
policy determinations. It should at least provide 
voter, legislator and technician with a summary 
of the real issues and a framework for a better 
understanding of what constitutes flood control. 

The Conservation Foundation is sponsoring 
such a study. The end result is visualized as a 
book, solidly based on fact, but presenting in 
summary form both sides of the controversial 


questions. Two main subjects will comprise the 
bulk of the report, 1) A comparison of procedures 
and philosophies used by the Corps of Engineers 
and the Department of Agriculture in planning 
and evaluating their respective programs; 2) ih 
summary of the basic data which form the basis 
for determining the effects of watershed treatment 
on floods and for the planning of major structures. 

Analysis of these two main subjects should 
bring out the main points at issue. Though it is 
not the purpose of the report to make definite 
recommendations regarding policy, a better un- 
derstanding of the problems concerned with in- 
tegrating downstream and upstream work should 
be helpful to policy-makers as well as to the gen- 
eral reader. The types of basic data needed but 
not now available will be treated in such a report. 
The study should thus point the direction for 
further research in the effects of upstream engi- 
neering measures on various phases of the flood 
problem. 

Technical help as required has been offered by 
the Corps of Engineers and the Department of 
Agriculture. These agencies have assured the 
Conservation Foundation of their interest in see- 
ing such a study made. 


BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Doctoring at a Distance — 
and a Warm Letter 

What to do about a 35-year-old elephant’s in- 
testinal parasites? The question was put up to 
Dr. Goss recently in a letter from Mrs. Karl L. 
Rankin, wife of the Chargé d’Affaires in the 
American Embassy at Taipei, Formosa. 

The elephant belongs to General Sun Li-jen 
and is the sole survivor of five elephants that 
accompanied the General’s Chinese troops from 
Burma back to China over the Burma Road at 
the end of the war. The others died of parasites, 
and the survivor is afflicted with them, Mrs. Ran- 
kin wrote. The elephant is a favorite among the 
soldiers and the American community wants to 
do all it can to save it. 
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In his reply, Dr. Goss explained the difficulties 
of treating an animal without knowing more 
about its size, general condition, the kinds of 
parasites, and so on. He asked that a local vet- 
erinarian or physician make certain examinations 
and send him a report, whereupon he would be 
able to suggest medication and if necessary send 
the appropriate drugs. 

Enthusiastic praise for the Zoological Park was 
contained in another recent letter, from Mr. K. A. 
Bolgen of Newburgh, New York. “Your Zoo is 
a great and satisfying experience,” he wrote. “I 
am speaking as a practicing psychologist who 
has spent much time with the study of animal 
psychology. The serenity and perfect adjustment 
of these happy captives is something to gladden 
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the heart of the expert. I have never seen any- 
_ thing to equal your big cats; and it always ag- 
gravates me to know that the general public can 
never fully realize the extent to which they rep- 
resent a triumph in the relationship between man 
and animal, captor and captive.” 


We Are Getting Reports from Our 
Duck-banding Activities 

Duck-banding activities have been carried on 
in the Zoological Park since 1932 under the aus- 
pices of the Fish and Wildlife Service, Depart- 
ment of the Interior, and have contributed greatly 
to their studies and investigations of the migra- 
tions and life histories of the birds of North 
America. Reports which we have received from 
them on some of our band numbers have been 
extremely interesting. On January 20, 1951, a 
duck that we had banded on November 14, 1934, 
was picked up dead in Secaucus, New Jersey, 
giving the bird a known age of at least seventeen 
years. On January 27, 1950, we banded three 
male Black Ducks with Fish and Wildlife Bands 
507-42161-2-3. In September of that year, the 
first of these birds was shot on the St. Lawrence 
River in Canada; No. 507-42162 was shot by an 
Indian during “last of May” 1952 at Factory River, 
James Bay Area, 78° W. Longitude, 52° 30’ N. 
Latitude, Canada; and on October 10, 1951, No. 
507-42163 was shot at Pointe Aux Trembles, on 
the St. Lawrence River, Quebec, quite definitely 
indicating a consistent flight pattern. It is a strange 
coincidence that three birds banded consecutively 
on the same day should all have been reported, 
while twenty-two other ducks banded the same 


day remain unreported. — R. M. McC. 


Camera Presented to Dr. Beebe 

For many years the Ernst Leitz Optical Works 
of Germany has followed the custom of present- 
ing cameras with serial numbers at intervals of 
25,000 to well-known scientists. Dr. William 
Beebe has now been informed that Leica camera 
No. 600,000, with a Leitz Summarit 5 cm lens 
1:1,5, has been set aside for him, in appreciation 
of the excellent photographs that have illustrated 
his work in zoology. 

The most recent previous presentation was of 
camera No. 575,000 to Dr. Albert Schweitzer of 
Lambarene, French Equatorial Africa. Among 


other presentations were those to Sven Hedin 
and Dr. Wilhelm Filchner for their explorations 
of Asia, Prof. August Piccard for his explorations 
of the stratosphere, Dr. Leo Frobenius for his 
explorations in Central Africa, and L. Godowsky 
and L. Mannes for their invention of the koda- 
chrome process. 


Alligator Snapping Turtles 
Presented to the Zoo 

Two large specimens of the Alligator Snapping 
Turtle, Macrochelys temmincki, have been pre- 
sented to the Reptile House collection by Dr. Fred 
R. Cagle, chairman of the department of zoology 
of Tulane University. The largest weighs 85 
pounds, the smallest 55, and the shell of the 
larger specimen is around two feet in length. 
Large as it is, it is still far from its full growth; 
specimens have been reported weighing about 
400 pounds. 

This largest freshwater turtle in the world is 
notable for the fleshy projection on its tongue, 
used as a lure for fish. Curator Oliver believes 
that it will be possible to demonstrate the lure 
when the turtles are put on exhibition in tanks on 
completion of the Reptile House remodelling. 


The Timeless Tuatara 
(Continued from Page 8) 


us is that it appears to be active and ready to take 
food at both higher and lower temperatures 
within the environmental range. Few reptiles 
can be induced to feed at temperatures much 
lower than 70° Fahrenheit. Our Tuatara takes 
its food just as readily at 55° Fahrenheit as it 
does at 70° Fahrenheit. However, it is doubtful 
that it would eat as frequently at the lower tem- 
perature as it would at the higher one. 

Our specimen has been with us only two 
months to date. It has gained two ounces in 
weight and has increased its over all length by 
about a half an inch. It has shed its skin once 
since its arrival and appears to be in a very 
healthy state. Contrary to some published re- 
ports, our specimen is fairly active. We hope 
that by continued careful observation we shall be 
able to learn much about the behavior of this 
truly interesting zoological curiosity. 
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PUBLICATIONS OF INTEREST 


MARINE GAME FISHES OF THE WORLD. By Francesca 
LaMonte. 190 pp., 80 drawings in color and 67 in black and 
white. Doubleday & Co., New York, 1952. Price $3.50. 


The combination of a wide scientific knowledge of 
the various fish groups, the more specialized knowledge 
of the taxonomically difficult and important big game 
fishes and the still more specialized knowledge of the 
angler’s point of view would seem almost an impossi- 
bility to achieve. Francesca LaMonte, Associate Curator 
of Fishes of the American Museum of Natural History 
and Secretary of the International Game Fish Associa- 
tion, does achieve it, however. The result is a most for- 
tunate book for the salt water angler of any kind in 
any part of the world. 


Following a pattern proved successful in her earlier 
“North American Game Fishes,’’ but somewhat more 
detailed, the book covers an astonishingly large range 
and is so planned that the basic natural history and 
angling information on practically all marine game fishes 
are quite literally at the reader’s finger tips. 

The illustrations are comprehensive and well done 
by Janet Roemhild, certainly a competent craftsman and 
one of the finest fish artists living. The ancillary sec- 
tions, which list the all-tackle record fishes of the 
I.G.F.A. and all sorts of vital fishing data — such as the 
kind of weather or waves one may expect at a given 
area and season, and whether or not boats and gear are 
available —are alone worth the price of the book to 
anyone interested in fishing. From the handliners of 
Coney Island to big game anglers fishing from luxury 
launches off New Zealand, and not excluding profes- 
sional ichthyologists, all can read and use this book with 
profit. —C. W. C. 


New Members of the New York Zoological Society 


(Between November 1 and December 31, 1952) 


Life 

Alfred Gwynne Vanderbilt 
Contributing 

Francis J. Allen 

Richard S. Barnes 


Mrs. L. W. Bonney 
Montgomery S. Bradley 


Tommy and Walter Buckner 


Mrs. Stephen C. Clark 
Benno Cohn 

F. S. Connett 

Howard Corlies 

Mrs. Wm. E. Coykendall 
George D’ Almeida 
Joseph A. Davis, Jr. 
John S. Ellsworth, Sr. 
Jacob Goldschmidt 

Mrs. A. H. Gordon 
Mrs. David Grace 
Aaron Greengold 
Herbert C. Hauth 

Mrs. Harry B. Henshel 
Roland Heydegger 

Mrs. Devereux C. Josephs 
N. W. Levin 

Raphael B. Malsin 
Francis H. McAdoo 
Miss Muriel Messinger 
Mrs. Devereux Milburn 
Dudley H. Mills 

Mrs. Herman O. Mosenthal 
Mrs. Henry L. Moses 
Mrs. Alarik Myrin 

Roy R. Neuberger 

Mrs. John J. Oe 
Mrs. Samuel A. Peck 
John S. Phipps 

Edward S. Pinney 
Richardson Pratt 
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Mrs. Fletcher W. Rockwell 
John Sanderson 

James Sheldon 

Francis M. Smith 

Miss Gertrude Robinson Smith 
Mrs. Paul F. Switz 

Mrs. Henry C. ‘Taylor 
Edward P. Townsend 

Dr. Kenneth B. Turner 
Mrs. Felix M. Warburg 
Dr. Jerome P. Webster 


Dr. Frederick A. Wurzbach, Jr. 


Annual 


Lester D. Asher 
Seymour R. Askin 

A. Victor Barnes, Jr. 
Miss Ada M. Bartoli 
Miss E. May Bischoff 
Mrs. Sidney Blumenthal 
Jesse M. Bontecou 

Mrs. John Brannigan 
Mrs. Cornelius J. Byrne 
Alan L. Carnoy 

Mrs. Beatrice B. Cartwright 
Mrs. Ashley Chanler 
Harry Chester 

Mrs. M. T. Christopher 
Mrs. Christopher Clarkson 
Mrs. Lincoln Cromwell 
Mrs. G. G. Dominick 
Mrs. Orville G. Drake 
John H. Duys, Jr. 

Miss Arline Egger 

Dr. Rudolf R. Ehrmann 
H. M. Erskine 

Frank J. Farrell 

Jack Feierstein 

Dr. William W. Field 
Mrs. Elsie Flachs 

Miss Betsy Frankee 


Curtis Franklin 

Joseph K. Franklin 

E. Thomas Gilliard 
Lester M. Goldstein 

Mrs. H. A. Grady 

Louis A. Greene 

Mrs. S. B. Grimson 

Miss Marie L. G. Halsted 
Brigadier John H. Hardy 
Dr. Alan Hazeltine 
William B. Heller 

Mrs. Abraham Hyman 
Stanley M. Isaacs 


~ Herman Jaffe 


Mrs. B. B. Jennings 

Mrs. Edna Yadven Kamlet 
A. A. Kienzel 

Lester S. LaPierre 

Mrs. Wm. B. Leeds 

Miss Anne Bronson Leland 
Elliott B. Macrae 

Mrs. Edgar Mayer 

Mrs. Richard G. Merton 
Mrs. Dorothy H. Paley 
Miss Minerva Pious 

Mrs. Malcolm Pitt 

Miss Sheila Prentice 
Arthur B. Richardson 
David Roberts 

Miss Rosita Sarnoff 
George E. Shepherd 
Herbert M. Singer 
Stephen Slesinger 

Peter R. Stettenheim 

Mrs. James L. Thatcher 
Miss Eleanor Lansing Thomas 
Mrs. George O. Thornton 
David Van Alstyne, Jr. 

A. P. Villa 

Mrs. Jeannette Watson 
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LOOK at the Date 


on your membership card 


DON’T let 
your membership lapse 


PS:: 


Every year we send out new membership cards month by month as 
the individual’s dues become payable. Each card bears the date when it 
will become invalid so that you can tell whether you are in good stand- 
ing simply by looking at your card. These cards of course entitle our 
members to all their privileges for a full twelve months from the dates 
the cards are issued. : 

Although we try to give ample advance warning before memberships 
run out, there are always some who allow their memberships to lapse 
without knowing it. - 


DOM LEt THIS HAPPEN TO YOU: 

Many fascinating things are ahead of our members in the months 
to come. 

Be sure to be able to enjoy them all. 


Now is the time to send us the names and addresses of prospective 
members. If your friends join now they can enjoy all the new things 
we plan for 1953. 


MEMBERSHIP CHAIRMAN, New York Zoological Society, 
30 East 40th Street, New York 16, New York 
Tel. LE 2-6110 


